Fermentation of Nigrospora sphaerica on shredded wheat mediumgenerated the novel metabolite, epoxyexserohilone, a congener of the known phytotoxin, exserohilone. Single crystal X-ray diffraction determined the structure and absolute stereochemistry of this metabolite which had the molecular Schreb cv. Kentucky 3 1) which, upon fermentation yielded the novel metabolite that we have trivially named epoxyexserohilone. Earlier, the novel phytotoxin, exserohilone, was isolated from a liquid culture of Exerohilum holmii, a pathogen of Dactyloctenium aegyptium, and fully described. It was reported then that the metabolite was nonselectively active at 10~4 to 10~5m against several plant species when applied through leaf punctures.1} We now report the isolation and identification of epoxyexserohilone (Fig. 1 ).
During the course of examining fungi for natural products, we isolated Nigrospora sphaerica (Sacc.) Mason(our accession #UK 181) from fescue seed (Festuca arundinacea Schreb cv. Kentucky 3 1) which, upon fermentation yielded the novel metabolite that we have trivially named epoxyexserohilone. Earlier, the novel phytotoxin, exserohilone, was isolated from a liquid culture of Exerohilum holmii, a pathogen of Dactyloctenium aegyptium, and fully described. It was reported then that the metabolite was nonselectively active at 10~4 to 10~5m against several plant species when applied through leaf punctures.1} We now report the isolation and identification of epoxyexserohilone ( Fig. 1 ).
Materials and Methods
The fungus, Nigrospora sphaerica, was isolated from germinating fescue seed and placed on potato-dextrose agar slants at room temperature prior to transfer to large, solid-state fermentation on shredded wheat. When the fungus was sufficiently developed, the slants were flooded with sterile distilled water and the mycelial mass disrupted. Aliquots containing the mycelium were pipetted into fifty-six 2.8-1 Fernbach flasks, each containing 100 grams of shredded wheat, 200 ml ofDifco mycological broth (pH 4.8), 2% yeast extract, and 20% sucrose.2) Cultures were incubated at 20°C for 7 days before harvesting. At harvest, approximately 300 ml of acetone was added to each flask, and the myceliumand substrate weremacerated with a Super Dispax homogenizer (Tekmar Co., Ohio). The pulp was vacuum-filtered through WhatmanNo. 1 filter paper in a Buchner funnel, and the filtrate reduced to a small volume under vacuum, at 50°C, to an aqueous phase. The latter was extracted twice with ethyl acetate, each extraction volume of ethyl acetate being approximately equal to that of the aqueous phase. The ethyl acetate was dried over anhydrous sodium sulfate and then reduced in volume under vacuum. This crude extract was placed into a silica gel (70-230 mesh) chromatography column (9 x 15cm) that had been slurry packed in benzene, and then subjected to a stepwise elution with 1 1 each of acetonitrile. Each individual solvent was allowed to drain to the top of the silica gel before the next was added. Because we were pursuing another metabolite that was apparently unrelated to epoxyexserohilone, which was contained in the /-butylmethylether, ethyl acetate and acetone cuts, these were combined and evaporated to a small viscous phase under vacuum. The viscous material was chromatographed in a silica gel (70-230 mesh) column (3.5 x 45 cm) that had been slurry packed in benzene, using a linear gradient from benzene (1 1) to acetone (1 1) as the liquid phase; 20 ml fractions were collected. C18H13N2O5) and 160 (for C9H6NO2). At this point, the mass spectral data were consistent with the structure of exserohilone1} (Fig. 2 ), but since this metabolite had been isolated as a colorless glass, the melting point had not been determined and the UVdata were not reported. Furthermore, the IR data were inconsistent.
Consequently, examinations of epoxyexserohilone were conducted simultaneously by NMRand X-ray crystallography. The proton spectrum of the metabolite in acetone-d6 ( NOEdifference experiments supported the assignments, Table I with Cu-Ka radiation (A= 1.5418A) was used to measure 4790 potential diffraction peaks, of which 4489 were observed (I>3(il). Friedel pairs were collected for each reflection and they were not merged for the subsequent calculations. The application of a multi-solution tangent formula approach to the phase solution gave an initial model for the structure which was subsequently refined by the least squares and Fourier methods. Anisotropic temperature parameters were refined for the non-hydrogen atoms, while isotropic temperature factors were applied to the hydrogens but not refined.
During the course of refinement, the positions and identities of the heteroatoms and the locations of the double bonds were denned by the temperature factors, bond distances and angles. The coordinates of the hydrogen atoms (1) 2398
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were derived from calculated positions, except occupancy factors. For two additional water those for the hydroxyl groups, which were found in the electron density difference maps.
These results led to the unambiguous assignment of the structure (Fig. 4) , and it is consistent with all other spectroscopic data.
Two moles of water were found in the electron difference maps, and were refined with anisotropic temperature parameters and full molecules, indicated in the difference maps, the positional parameters, isotropic temperature factors and partial occupancy factors were refined. The final electron density difference map is essentially featureless; the highest electron density above the significance levels is in the area of the disordered solvent and has no structural configuration. Function The final parameter list represents the absolute configuration of enantiomer I, and this configuration is also indicated in the computergenerated drawing in Fig. 4 . Tables II, III, IV and V contain the final fractional coordinates, temperature parameters, bond distances, and bond angles. Figure  4 is a computergenerated perspective drawing of epoxyexserohilone from the final X-ray coordinates. The commonbiochemical pathway for epoxyexserohilone and exserohilone has still to be determined, but it is interesting to note that we In angstroms. Numbers in parentheses are estimated standard deviations in the least significant digits. C7  N15  C16  C14  N15  C16  N15  C16  C17  N15  C16  O28  C17  C16  O28  N5  C17  C16  N5  C17  C18  N5  C17  S29  C16  C17  C18  C16  C17  S29  C18  C17  S29  C17  C18  C19  C4  C19  C18  C4  C19  C20  C18  C19  C20  Cl  C20  C19  C2  O22  C3  C7  S24  C25  C12  O27  C13  C17  S29  C30 124.6 (1) 119.8 (1) 116.8
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have not yet detected exserohilone in fermenta-4) The following library of crystallographic programs tion batches of Nigrospora sphaerica.
